Extended X-Ray Absorption Fine StrucNre measurements have been performed at the Ga and As K-edge of a mmhd 3 ML GaAs grown by Molecula~ Beam Epitaxy on a InP(100) substrate deoxidized in As atmosphere. We exploited the in-plane linear polarization of the synchrotron radiation measuring SEXAFS spectra taken with the polarization vector parallel and perpndicular to the growth direction. By comparing the ratio of the coordination numbers of the pairs As-Ga, As-In, Ga-As. taken at the two different angles of the polarization vector, a quantitative model of the intaface is obtained. Two well defmed layers form on the InP substrate giving rise to the following sample structure: 3 ML GaAsf3 ML InAs/InF' . This rules out the formation of I&& or InG&P layers at the interface.
INTRODUCTION
The understanding of the formation process of the interfaces is worth for the control of the quality of heternstructures as quantum wells and superlauices. In lattice mismatched materials in pseudomorphic growth regime, where the tetragonal distortion causes an increasing of the elastic energy, the rnle of the interface is important for the formation and propagation of defects, which lower the quality in terms of &vice perfomawes [1,2].
EXPERIMENTAL
The sample s w e d consists of a single heterninterface composed of 3 ML of GaAs grown on InP(100) substrate by molecular beam epitaxy WE). The InP substrate was deoxidized under Asq flux before growing of the epitaxial layers. The growth temperature was chosen to be 420° C at the approximate rate of 0.5 W s . The growth process was monitored in situ by means of reflected high energy electron diffraction (RHEED). In this way an As cap, easily removable by heating the samples, was deposited onto the epilayer to prevent the oxidation of the interface by air, when transferring the sample to the experimental chamber. The conditions of deposition of the As cap were: substrate temperature -30°C, As pressure loe6 tom, exposure time 1 hour. The data were collected at beamline DW21A at DCI (LURE), using a double crystal Si(ll1) monochromator.
The absorption coefficient was measured by energy resolved fluorescence at the Ka of Ga and As. Fluorescence reabsorption was neglected because of the low thickness of the epilayer. The samples were decapped in situ by electron bombardment while checking the temperature with a pyrometer. The temperature was kept below 350° C in order to avoid the relaxation of the strained epilayer. The base pressure was as low as 10-lo torr. The absorption coeffiient was measured in two geometry, with the polarization vector of the light parallel and perpendicular to the growth direction. 
DATA ANALYSIS AND DISCUSSION
The XQ signal was extracted by the raw data by means of the EXBACK program, the pre-edge was fitted with a polynomium, while for the extraction of EXAFS wiggles a lynomial spline of the third order was chosen. The Fourier transform of the kx@) were performed in the range 2.5-12.0 fi by applying a Hanning window. Data were antitransformed to isolate. the Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1997208 C2-698 JOURNAL DE PHYSIQUE IV contribution of the first shell. The phases and the amplitudes were extracted from powder spectra of GaAs and InAs measured in transmission mode at the Ga and As Kedges respectively. In this work the in-plane orbit polarization vector of the beam was exploited, in fact the symmetry of the probe can be coupled with the symmetry of the sample. In the case of strained heternstructure the symmetry of the problem ( tetragonal distortion in the epilayer ) suggests to measure EXAFS with the polarization vector along and perpendicular the growth direction. The polarization vector is then oriented along the (100) and (0-11) direction, the peqendicular direction chosen. The Fourier transform of the spectra are reported in figure 1. The As Kedge shows in the first coordination shell two distances due to the As-Ga and As-In bonds, as reported in a previous study [31.
Comparing the intensities of the Fourier transform a sfrong anisotropy is found in the first shell of neighbors, that can be explained because the epilayer is very thin, then the S E W S signal weights the interface contribution. Moreover this clearly excludes the diffusion of In kom the substrate to the epilayer to form an InGaAs randomly oriented alloy. The fit values of the first shell are reported in table I. To discuss the data it is convenient to define as a representative parameter the ratio between the coordination number obtained in the different geometry of absorption: r=N(dI)/N(EL) where e is the polarization vector. In table I1 the calculation of the r parameter for the following simple models of the interface is repow. a) 3 ML GaAslInP with sharp interface, b) 3 ML GaAs/3 ML InAs/InP, c) 6 ML InGaAs/InP with an In gradient toward the surface. Table 1  Table 2 EXAFS atom pairs K Ga ell Ga-As K Ga e l Ga-As K As ell As-Ga As-In KAs EL As-Ga As-In the GaAs tensile epitaxial growth is an interesting result that points out the complexity of the interface modeling even for highly controlled epitaxial systems. The deoxidization of the InP surface in an As atmosphere with the complete substitution of P with As seems to be the possible mechanism of interface formation of the samples studied.
